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DESCRIPTION - AN INDEPENDENT CLAIM is included for a method of using an 
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USE - Converting light into an electric charge. 
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(c<t-3t, wttttKi 8Kstr**»aai 2^*b©m 
^©{SitcJ:ory-fe > h*fcttflj8Mk«*ft> ccci 
jwwwt* i 8 **jttto&6ftfc*ffi(c ins » h -r*. 
SjiMfcSfcttyHzv f-->-y>*©&-e£ity- h i 6 

aM-7&c<*ft.&B$tc, BfRBr 1 T. fttfcttlg8i# 
BSI8I (t,„ t . d ) j&JW«W4. ft&tHSSF^jfiSiJ&SiSf 
#£»y- h«««9ii(/riMbttttl 8©«4j«c^;u- 

A-rsiscc. e^y-h©5t-7tssscc*j^5»«fitt 
o^juhcto^^u-^jwe-fey hsft^. yt&msmft 

ftffl (t ,„,„« ) #ii*fr£CcoftT, %«ktUSl 2tt 
3WFCi«fc;SftTl,K. AI***^-5C>tB^«:«. IB 

iffliti. C©B#*r. iMI«(«ffr#Wllttlk 1 8 <D4>tc 

rfifttB-r. «n«wtttttti 8©ttKcgsftwus«>-5B# 

(C y Hz y h y- I- 1 7*^>-C*4JS^C«. C©^]f 

By*9 hy-n immzm-ixv-tv y fu-y> i 
9tcao**6ft. piii^ftftfteftfcmffi. j^jwtc 

tt, y-fe» h FU^> 1 9©HffiSff (VDD) «fc«5(g 

1 8©"£(c8Sftmo#»J«>4B$K:y-fe? ny- H 7*1^- 
7-c*s»^(ctt. c©*tttt^«WE«ci sw^tciR^ 

$ftrusB#ra©fi*> ^«*ttfea»B#rat t „, r4 tn 

A. 

[0 02 9 ] mH©^tft«8(^l$n t , „ , ©*57B# 

jS-c, jttftas i 2 rtcDflr^ew*. *mxzicis\.*x 
(5^y- h i 6*^;u^-rsc<!:Ccj:o-r?*«»a:tfti 8 
tcGJi§ft4. -e©^«:, ^ibffitti 8©ff-^u^ju*5 
SHstcj;-,r-y>7"y >y$ft. ^f^-yc 5_bc 
«j*$ft4. ^«iffiftij^B#ra t,„ tra * {c yju-5> 
ys^#»iSfc» i 8±KiiMii3ft»t>o-ci»at» (-r 

aft^, Hft©BgiH«) t§^(ctt. r^S&fitSft 1 8*^6© 

n>7 r >-yc5±© ft -st m^tt . a»tf(c^tbsi 2 

m 8±K:i!t{CJRft$fti^fto-CC^il^(Ctt, 
ISt 1 8*^©n>7 r >-y-C5±©ft^m^tt. 3t^tilSS 
S^-B$ra ( t, otoa ) (pCcXAftUJSi 2rt(c«ail3ftfc 
m(a<!:, ??ttitd;tj(S^B$p^4j«:^8»&ft5(4i^i|x«§ft/c 
^iw^^^tf. COfflWttlWI^^mt,.,,. tt, 'JHz 
YV- Y 1 7*J^^{C3ft5Bi5FcS>? )< ff-^m<f*5B# 
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mM-tz&fMv&z. &ibtHRatai$Ht..tr« b. ft 

[0 0 3 0] H2CCMl/TBiWUAJttft©IS*4Lr. 
■fe>1^W^l6^«. 04 (A) (B) iKl^-rilO-C* 

KW. tf}£j»ttM»fff«lK:flE9. 3fcW*©ffiMfcWfc 
tfttaS©«»*iB*.ai*tCtt. C©H^«?#lilffitiLtK: 

Sr&3@R'3"&. S.Deckerffe, "A 256x256 CMOSImaginq A 
may with Wide O/namic Range Pixels and Column-Par 
all el Diqi talOutput" ,IEEE Journal of Solid State C [£fc5 ] 

ircuits,Vol.33,No.l2,Dec.l998 (C<fc -3"CSE3fc&$fi©3l * 

6 : Veff=Vout 

VefF= Vpdsat + (Vout - VpdsstXWW 

20 



(7) #§§200 1 - 1 69 1 84 

12 

2o©0 (04 (A) (B) ) #$SJ3{2©2o© 

mtit&oB&ijcr. 04 (a) ®#Mttttff»iMi« 

04 <B) ®»«*6»8l»«FlHIJ:»)fcSC>. 
t\ 04 (B) ©*ftU{2©£ji2B04 (A) ©«ig2© 

[0031] wmmmftsm t ,.„< A>mi«ca>-c. 

[0032] 



[0033] »iwfi;tx8s^i^ra t tntf , icM-r&mm 
mffiftmm t , „ , ©a*** t<t*ci *rejt8&© 
r. Veff ^as©^fS(cj:or*(Ii®$nrt>4 

SCiftLK; *>?a*te#*ifiJS»K:flSVrSC:& 

U>^©S£*&||ai-rS. Vpdsat ©U-OU 

i3ir-h 1 BCt^K^iBlTSOl/^KCSf 

•r S c i cc «fc o r 7" a 2^ at £ c £ &aimv$> £„ 
[00 3 4 ] 0 2 KijVr* -f 5 >^B. 36*HH»(i^i 

sn> *©;j5Kyt? r#St:<&to;*n. >t©^«:y-te» 
r u^MM^fttfR^tHsn*. cnB. tii»;**rct,> 40 

T— B#© C temporal) 'J Hz 9 20© 

cn?:03«:^-r. cctt^-c, 

fftl 8±(CiRS$n/c:^-5 >^^©U-^;l/?: > S 
H S „ „ &C <- WHO? £ C t IC <£ o r -f > :?\>U* -;U F 
U Cftic s >^Sw5rn>f r >-tfC 4 

±ft*£U *©^CC. RGK:J:o-Ct*aijffi:t5(l 8©y-fe 
9r*?Tt*-. SHRfC^oTy-fe y r U-*;U£-y->7\>U 50 



for Vout < Vpdsat cr> i§ £ 
for Vout > Vpdsat K> t§ A 

zh-jUKU Ctifci-j-r V-te ^ r- U-^;U*3>7 r >-9- 
C5K8T. ^©^CC^ «19«Xtttti01 2*>6BW&i£ 
lxl8{c£j§U ^■©«#U^Jl'*SHS fa (Cj:o-rir 

B, ^«jtfitiS3 1 ^/M/rcn>7 r >^C4±©S8?^ 
Jl/- ? > ytligi 3 >f>1fC 5 i© 'J t h U^Jl/i 
KHriadRHiOi. SSbti}iMS3 2*/M^/c3>f : 
>-*C 6 Ji©Sa«-^®ti ^ >f I >-^C 5 ±© V H2 9 
rU-<;U£{C|18-r£Jg2©M#RffiG<h£*§!SU Ofc 
JfcttUSfi-*U"^«cMT4X©ffiW0fc-S 
■^>^y>y*HSi"r4. *©*«:. «rj3j»©#Stcj: 
o-C^©m^[f-^?rSl?«)?>C tim®£Q*>h. C*)L> 
tc^-mo 1 -7* s . 2-3>©MEWf*Igf 3 1 . 3 2*>6©ft 
■^?:S'J^(cg!^HlU-C. (o f f -ch i 

p) ■cftij(t3ti-Bci*i5i«8*iii3RHiayt«)2-3©e 

I2©S»M«i. ^3©^ 

/c"3©m— Ur-€-©[I-^«rSl^trJTC<tCCJ:o 
«BEK^-f>-C^#*iffl*^*>-a--5C©R 

■S*i^J:»)*>*#l>ViiBx *»«-r*. cn«, &m& 

Vmax B, ^r? 

iftffitx^S £ #fctti&Sfi 4 ©^ttT * i, «fc ^ «C if ^ 3 

[0 03 5 ] c<Dnm*. mm y -fe 9 f u^Mcsrt s 



(8) 

13 

>i><D&j;Zmi%?Z>£±Wzjf&-e$>Zo COT 7a- 

ft£. Ctitt, — !&Wte3 Ofl*^©^-??*^ W$» 
[0 03 6 ] ##fcBJ©fli2 ©llteffJSgfe. ^±59* 

CMOS APS««iPPS««"Ctt. AStfcU'^l' 
tfWCBJ ff-SfU-^4 'J-fe * hU^Ui 

©P^grti^fe^ftStfi^fi-strts. ^u^;KDifA«: io 

3ns. c ©as«fi#*s6«. y -fe 9 h a#*<t >; fe 9 h 
u<-< > y'fr* - ju F 5 ft & i (DO tc . — ASift 
Kfe>*y-F (sense node) iPf&ftSJBBE^gS^- 

^iAPSOtl^CB. -b>^y-F±CC-e(DP B 1«uRm 
3ft*flS0©3fe«lHS*»6©^- 5 >y*ffi«cj:r> 
r, *fctt. 3 h7>i?^^APSiiiS©J©^fcO<« 
PPSHI*©«tetcW:. *>^-/-F4lyrfc««WS 20 

[0 03 7] *«W©*2©l?*»aR«C*J»,»T«IM-4 
<b^3ft*a%&!l^tt©msia£ia6 (A) 40 

8 (A) iJCttttWCCTnU CftK^JEE-rSf -f 

H%Bi5iia7«:^-r. 06 (a) ic^tmm2 otc 
tucnt&r ^0 5 © * 4 5 > «natt. xfltHmimiES 

ffty- F«C*frSS?5iLrflft< 3 h7>-^5APS 

4, PPSggi©l^(CiSt*. 08 (A) tC^-J" 30 

HW3 0£CfttC»j£-*-aiS7©*4 5>$nStt. SE 

aa*.'- f wmms 8 ) tc*t-r6s^3fcKHiS3 

2*»6»StLT*J<5PBiSt3ftr(,>-5)A P S©t&£(C|gM3 

[0 03 8 ] 3 h 7>^X£APS£|g4PPS$lig4 
©if£-C&£05406 (A) £#RrrS4, RG 2 
7*s^>/^-7^-;U^$ftSB#(C7fe^tiJ||2 2* U-fe 9 
FT4C£6C«fcoT!ffl*2 0*lPJ*IHI:TS. 

*»tBSrt-c©«^©ai»36J>fi**. »#**iitfK:oft 

WS©»«tlVPD*JWd>-*-4. C©^jST. VPDB 
tfjOdOl/ hf**. -?-©^{C. SHS^XhD-^ti 
Citct^t. ^ttiS2 2©fI#u^;U?r+>->7 , ;Ujh 
-*KT*. ^©^ic. ^Uig2 2^6©<i#©«l» 
U-<^^(Ht/?rti«-r.5/i:est)CC > RG 27^F 
n-:7'TSC4tCJ:oT:ftt£ffi8£y-fe9 hT&„ 'Jfe 

9 F 4 y -iz 9 F i^;u©-y->7';i/*-;u F4©fH«:il£ja 
jHi^iR(c«s:{t-a-r. @e (b) k^t* -shifty 50 



MB 2001-169184 

14 

•fe y hU-^;URL0k:S«>rifi< JiS. C©ASl7fc*^ 
«K?8*i,>tB^«:tt. -fe>-9-*iA*f^6'>-;l' FSft 

-cv&wftfcf, y-tz 9 h u^;u^esB#ratfi«:^{t-rs 

15It&tt#*S. 06(C) KwtWi, %tttb8WEV 
PDAi'J-fe-; h Is^JbRLAUZteZCtZmZ&tlTtt 

^CBJ^^AW^U^JKCgg^-r^o tB^d-^U^JU© 

ri*S$ft. SA^tHSb-<;i/^RL0{cMb 

-C-Ctt&< RLAtefctLTitlSSft*©"?. &*n,£ft& 
©■y->7\iU*-;U F i©ffl©B#WF*9iC36t3iaill i Sr^CC 

iis^f ccr -s ©«:+?>& ?cw Atfefc U"^^*5bj s (, > m&ic 

{*, 06 (D) CCTjVrJcMC, ifctfcttliSW U fe 9 hU'? 
;URLBtcjtT-5. c ©«£■«:«. ■9->'7 , ;l/*-;UF3 
ft /eft ^ u 4 -y > zr>\, FSftfcy -fef hu^ 
^.^©^©^Hz'n-c**)^ H©B«$fcttR§EHfc*£ 
O^-tt.S., CftW. H9 (A) i09 (B) tc^r <fc9 
«c A*t^©?fi 3 ©it A«:-^ftT 4«-9©««* £ 

[0 03 9] 4 F7>-^$A ps«g©»^cig^-r 
S0 7 40 8 (A) ^#M-r^>i, racjaR^D*. 
AlftfcUfi'tf. *^ffiS3 2*5«W«:Aj:S©K+55'/a: 
3 <t tt «3 , iaffl^ST^ftmUTffSbSU? 3 8© 

WcA<o&ttt, -e©iS*iur, 'jt-^u^ii 

^SiaiUm^U^i^. 05 406 (A) - (D) t 
KM Ot«MLfcft#iH«Ott35rcfiTT 

■[0 040] o^u^ c<Dwmnn\^^n^(D®r& 
». 09 (B) tc^-r«fc9(c, ejiHK^^tcat^^ 

"C*«3. 3l^©tSfflS5til I sat ©2 0, 0 0 0fg*^5 
0. 0 0 0fe(D7^mi"<>\'-cmi''<)l>t>cM-?2>£^5 
Ciiwf. 09 (A)r«. xttSflBD***gKgK#>6 
fiSfPltmwaftCcgCf*. 09 (A) -Ctt. x|4S®(3 

<tC£.~jx> mmmcommommmmco \&tii&g*wmt 

€>C4*iDjfigr*S. Cft«> *Rj{g&<t I sat <b©ia© 

04 (B) rti, msmfrh I sat© 5 
0. 0 0 0{gKj£O'S<fc'5K:x$iiig®«3£^|gL,T* 
5. CCaSOTIt fiSfn^F«3©H2>-!t©a*l£SS: 
l!MiJ-r4Ci3S««fc»)SJJ'C**3&s % 04 (A) K^TtS 

fmw©««*»jj!i-r sci \mmx-3b *. fiafn«^rt© 

^*fc«^fg#4 ITlhS I sat ©~ 5 0 , 0 0 0 

[0 04 1] *»»«cJ:-3TaUn3ftaW;tett#ffltt. 
;H c©i«li^«*«il-4ci 

05 £07 iKJjVf cfc^tC. CC^ffij^M-r^ 
r«JttV4E9 Hg#B#R8j «. 4UCtc. ^H^y- F 
&C*fTS^©yfe 9 hCStTAiOiSi. y-fe^hu-? 
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mft%ffflic£-,x-y-i'y')\>*~')i' K$n42o©y-fe 

I- jr > * 4 £ c t &c J: o xmtNto 4 C <b rtioJtl 

rt{CB3R*i*4C:<b*J»*s4. CM, Wfy-fe* hrt»6 
SliStif.n^ii'Jt'; h U^WCftbT*— ©y-fe 

0, 0 0 Ofg^-CCDAWMSU-^^*. C<D-te>lNCJ: 

m &&j?rf 4££«:<£-?t, 2-5®n^u^ 

<DF^ £«<J5£ 3 ft 4g*> 6 WSSM^ U^;U£*i5t>4 Ci*5 

[0 04 2 ] 20 
[»63 

Mntr 

*" r AV resel = V reset dark ~ V rese( ilium. 
[0 043 1 CC-C, t.„ =»W«fM"C*»). t )ntr 

sfctt. 9* (7) r^-rji«D©w^im#u^KD 

ft»«. WAV? FfsTfeKB^- h-^^rtC 30 
J:oT-Yy-^-fe>1f(D^g|5-Ctf Hit, T 
t a i/ K> > 1 1< «f ^ >tcfci,)T-b 

>-9-±Ttf 9c±t>nJ8BT*4. c©#ffl©— jifwn* 
01 o«:iSOT:*4. Biot#iT44, t©0«:^ 
•3" J: 5 cc, y -fe -j Y t ') -te v Y l"Ol<DD->V)V}ii—)V 

k i ©w®igjaB#fa*5st, > tcgfc o r t > -5 2 o© y 9 

h U^;U©fffl{c^*i*5*><!:5*>*^a{>4fc8?>K:. 7'p 

-5fU-<;U<&. y-te? h lte#L,T7nMfi*WtSI3>tbU N 
©^CC. >; Hz * M i y Hz 9 h 2 LtWt 4 

c©j±«s©titfj*. {3tK»t^ hiuTGs/rrs. 

r i j <D&ma&v-j ts^insesw^^^fflu 

*$rn-?'<%-Qfoz>t\,*')ctzwr?. me (a) tc^ 
■Tia^w:Mr4c©^tBua&^©^^ 5>^4>> iai o so 
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«C^0T*4. 3t^aiSffl^B$^*5igaOi^*D4<!:. » 

fi&&t&£ y -te h u y -fe v h u^u^r-y-^^u^-ju 
mi*«T4. *©&k. PD©stib*»«iiiti»Keji 

U «^U-^JU*t»->^!f>-Jl'K-r4«, *©&«C. F 
D£ y-fe » h L. y -fe h VOl^^-? >\>-fc- )\> K 

SgiSy -fe » h«»l9HI2 *WT4 U* » h 2 
{ 0 0 4 4 ] C ©S&flFtt, ft-^ U^JU^*5X «5 . 'J -fe f 

fflu*nf^n4ic^ci^t^r, PD«>X/- 

H'<kUr^teT4APSil^©lii-&, SfcW> P PS® 
^©Ja^<b|i]«©f±^t , ^D4 <> CtitcJoitr. y-fe 

H i 'J -fe ? h 2 4:©MtC : ?*^fe6n/c^*J??fi-r4. 
*'t* , 5^*iB^4/c»{cJ:fct5S*^-r4©-C«*< . 

y -fe 9 h u^;Koai©3ii«i8*. («-^- y -fe 9 n ) 
-ft <b pjfg-e&s. ^©^c, c© ( y -fe 9 h 2 - y 

•te-v H ) ©fit*. (7) ?:«fflL-rW^ff#U^ 

ADC^jiur. t'©ffit, S/cli, <(g#-y-fe9h 
1 ) . S/cli. ( y -fe 9 h 2 - y -fe » n ) zmfrtti? 

s<Zfr*®;SbZ>tctb<D7 7 iff •> YZmmt 

ttR*tf ; 5CifeW#g-C*4. 
[0 04 5] 

[»«©»*] **wt**©*j.^*wr4. 

fc. %f©Hi^*JJ:i>*-fe>-y-T-+f-i'?r-r^ : B«c^ 
ffl$n4c <t*ipiS8%-fe>-y-©y^y- 

A-T4Ci?:j|^t-4. ^ j1/7t^*^WT4^ 

SftSiss*^ 40, o o o xv, , t m— 7 u-Ajftsa 

4. 

mi 3 ^Wf§^e.^-Au/cm?w ; &j|x»f4ci 

(Ciot^-ft5^U> 5*&J£*T S*»W©JP 1 © 
*JSJgS8©SiW0-C*4. 

[0 2 ] **ftW»©«W36i3!lP»3*i4W«c«^>TH 1 
tc^-riS^©S()fp?:^-rt^HJE i , ^©MiS©^ ■< 5 > 
^0-C*4. 

[0 3 ] 3ttfeUlS©«?Sr*5ftI#3n45»i«:S-5C»r0 1 

[04] < a ) «, mmw2 (cisi*> 

KM4«»,>»»S£jR««-ISf|H|«:*r4. 02. 0 3(Cip 

•r^ -f 5 ^^tcb/c^^r^ffls-if e.n40 1 ©®^ 
icw-r4 1 ft<Dm&w®z^L, ( b > tt. mmm®2 

0C(S]*^ i ij A* ^<S^4a5^«:M4tB*ta < JK: J: <5 Sin? 

8&a;tfts^B#(a?rW^s, 02, 03(c^-r$-c 



(10) &m 2 0 0 1 - 1 6 9 1 8 4 

17 18 

micLtc&~?T{mzi±h?iz>mi<D\mkK.M-r?> i*f * [09] <a> «. mmmmMtm-r^m-vi>*), 

[05] 16 (A) JC^-T)fiM<i^Si)^-r/cS?)«:^ [010] ■y->?')l<*--)l'\ : $tlX\,>2>Mm<Dtiif)&tjk 

mt&m s>^s-c£>£„ -jumiiei-c**. 

[06] (A) «. IBS©»t®0-C* 0 . (B) [W#©i8?m 



(d) (a) ^^-rjs ^ (Dmmtzm-? zmmm^m 


1 0. 


2 0- 


••ESS 




12. 


2 2- 




[07] 08 (a) <£m?mmm^mm*K-rtcti>tc®i 


1 4. 


2 4- 






1 6. 


2 6- 




[08] (A) i®^©»rffi0-C* <3 . (B) *>6 10 


1 7. 


2 7- 




(d) w\ (a) cc^-raDcDB^tcK-r^iSMff^ 


18, 


2 8- 




86<D^m?r^-riimm0t , $).So * 


1 9. 


2 9- 


•U-fe ? h KW> 



[0 1 ] 




[05] 



imi] 



0 5 




ROWSO. 

tc n 



AG 
SHR 



J~L 



IT 



_TL 



_TL 



L RLB 
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[04] 



me) 



(A) 



MAX 



VPD 



sat 



'OUT 



y 2 =(m2)x + b2 



yJ = (rn1)x + bl 



(A) 



20 RG, 



27 



n-PO 



(B) 



20 



5.- 



'our 



(B) 




y 2 =(m2)x + b2 



CO 



CD) 



20 



20 
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? VDD 



RL2 



RG <Hh| "J 



ROWSEt 



-A 

SHR1 

.A 



SHR2 T Lfv 



TO 8 BIT 
ADC 



TO 

BIT 
ADC 



